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(54) TONER FOR ELECTROPHOTOGRAPHY 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a toner for the 
electrophotography, with which an image of middle 
glossiness, having a margin to the occurrence of an 
offset can be obtained in a belt-heat fixing system and a 
fixed image having small difference in the glossiness and 
the middle glossiness can be obtained without changing 
fixing conditions even when the thickness of a recording 
material is different. 

SOLUTION: The toner contains at least a binder resin, a 
coloring agent and a releasing agent and has such 
rheological characteristics that the tan Sat a temp, of 
1 10 to 130° C is 2 to 8 and within ± 1 of the tan 8 at 
120° C, when the values of the tan 5 are measured at 
the frequency of 1 Hz and the stress of 500 Pa. Further, 
in the above rheological characteristics mentioned, it is 
especially preferable that the product of tan 6 at 120° C 
and the distortion quantity is 1 5 to 25, the storage 
modulus G' is < 1,000 Pa and a temperature at which the 
tan 5 is higher by 4 or more than the tan 5 at a 




temperature lower by 5° C is >170° C. 
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(57) 

0 P atKl/c F t-© l/t n^-^itit no 
•C-13 0 e cm-2>tan^^2t(±, 8 feTpC& 
0, 1 2 O-GCCfctt* t a n SCD± 

«. 1 2 0'C<Z> t a n & tm&mr t<Dtik& 1 5 6LL. 

Tr^O, fro, 5 TJffil»ffljS"C(D t an SlOt^X* 




(2) 

1 

-tt**W^h*fctt^^ b±ffl&2 b 

J3«»lHz % ^5 0 0 Pa-CiSUcht-Ol/^ 
W-^mZ. HO'C-130 'CK::tett£ t a n 

CW*3S2] IIRftlHz, Jf&^5 00 Pa-CS'JSb 
fcFt-©Uta^1$tt^ 1 2 O'CCD t an S ±m 

•raw** i KBMvn&zMm k*-. 

CW«5B3] HifiSlHz, j£A5 0 0 Pa"C»J£L 

fcht-outa^m G' #ioo 

0PaJ&rF"C*»K 5 •Cfit»iaS'C<0 t a n 8 CC 

tt-^-C, tan 8ifi4&LkJzlS < 1 7 0 °Cfcl 

m?m 4 3 2 5s«-h©*§#fflj!iic £ yy mmmm*m 
3 cciBttott^jus h . 

[A9!<D»ttftmi!3 
[000 1 3 

^^SttSfcfcOWFWJH h^-5cPr-5>^>0^ 30 
**. 

[000 23 

coj»p-^3e»^-c5i, < i ) f&v-^ibsmmum. 
£ t » ^ffeo^w^s -cmm a. - ^ fiMUK«sxnr sci 

|Rp-7«*9ftaA(c:im'r&£eW#*Q, C <Dtc&> 40 

[0 0 0 3 3 ^/t, «itt©fil^;l/y77- h:J--K:*5^ 
Ttt— «W«c, (3) P-^coffl^O/ces^^^-fe ^ b 

[0 0 0 4 3 cn6<3Dra®tc*fUT, ^MHB»5£S^ 
#55 (t-/;H/^S) so 
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[0 0 0 5 3 U#>U ±ao<fc^^«ftS*©/hSC^l' 
3e»#SCTtfi*iRiiHR*»J: 9 0 fc. MB 

[0 0 0 6 3 OTHVB - 2 0 8 2 6 2^^, «H¥7 
-3 1 1 5 0 6-*&«L *£KI¥8 - 1 46 8 1 5^ 
«. *SfHW8 - 2 3 4 6 1 5-*&«i)J:or. - 
1 2 7 8 0 4 ^n/tMttt, lSiitf*<Dtfc 

[000 73 

[»^JW»L/<fc^i-r&«yS3 *»Wtt* ±MZWfc& 
[0 00 83 

[0 0 0 9 3 Tft*>ft. if 1 CC^^mT-^W^ h 

myt#±<D»mmm*bT~-vmm4t^. sen 

1 1 0*C— 1 3 0°Cfc*$t^^> t an^*2K±. 8 
OT^O, l2 0 , CIC*i»4Un^O±ia 

[0 0 1 0 3 m«3ai2«:«««^a9Xfflh^-», 
SKC^UtliffilHz, j£^5 0 0Pa"Ciffit/c 
h^-COU^P^-^tt'C^, 1 2 0"CCD t an 5-<hM 



(3) 

3 

311 £?tte2lctei<>X. mmklHz. Jt*50 0Pa 

COt an SlCtt^X, t a n £**4J^Jh*:# < tt-SSff 
#1 7 O'CELtn-SCi^ai-rS, fcfe, JtiBBr 
j^*tt^G* *><££>\ tanS (gfBWKfcl:* 

#4. PP. 4 4-4 6 J CCttWStir^**. 
[0012] »*B4«:ff5*^fflbtH* 1 ft* 

[0013] 

xmOTZ. U*P-^-Wtt<OJKfejE»t an Stttt 
t anmt<^Dt^i, *7-fe^h#«fife 

[0014] F^-cccfcorti-ecDMS^-c^ cois 30 
lot a n d*&Z>Ct&vJtfeT?&Z&. a-^Satfc 

s^^^^:«)(c. *»M{c*5c*r»aai 10—130 

°C-C<D tan S(Dffias_hIEffiffltC&£ C &&&& 
[0015] — IB««t©«SCCJ:r>-r», fB^MO 

#«<ftoft:*K i<^^,/c»)t^ C(Om^(OyciR(D 

at^/jNS < ^swicfc < 

C>T«. 1 1 0 °C— 1 3 0 'CCDSaBr tan^^l 2 0 40 
'CO^t an 8<D± l^t^^Ci ( r 1 2 0*C<D 
ff$<D tan S<Dm- 1 J 6Lb. r 1 2 0 0 C<E>B$Gr> tan 
SOfif + 1 j ^©ftHftiC** C <b ) l^o C 

[0016] — «S*Trtt«*«»«K(DJi* 
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tan ^J^PIiSt*ot fc#*R(cau>jW**»^*s* 

*iRt<DBB««, t a n S £#iR©W««£««fcfc© 
-Ctiftt***. t an 5itt>5cS**fe3t«RiH«** 

TiCcisttS t a n 5 il^ir©!^ 15-25t^S 
C£rt*#*Ll*. t an S <t^^Mr<Dfi£: CcDffigSCC 

[0017] m»mmir^TsmmBK*y^^ h&R& 

BH^;b h ©affiSfi^Sf b U tcm-grc *> * ? -fe v b 

[0018] a^-H»ttfc:*ji,>-c, tbf$ffjffii>iSK 
n £ J: 0 tc ft * j*rc#* U I itp^T^L«CCie 

wttflt»3&s»^«c < ^-ofc^-cib^^etis. mm 

» h «*CCS«- -6 A»K**«-r £ £ , t a n 5 tfftft 

^TttBrjBWIM&G' 1 0 0 0 P aJ^TT^O . 5 *C 
iKC>fiffi*C<Dt an SCCit^r, t an^*S4^±^t 
<J&^ig^l7 0mt*nH *:7-fe*h»£«: 

[0019] CCD^^J^U^n^-^FttCD h^-«. W 
X^THF^g^ (THF{ifh7t FP77>) 

*Cj:«9t#e>n£ 0 C<D«MDTHF^RS»<DJ1W, 

I*. «II*©THF^»»ttl OSS^fcTFJWffSL 
< 4 THF ^FS^5 1 o Sfi%fe(TcD^I^ 1 5 11% 

/ci f?<D*S»«Jli*<OT H F^F»»«* 1 0%*it?* 

[0 0 2 0 ] ±a©J:^^U^P^-«Ftt©h^-*» 
^>/ci?)tC« s ^S5fig-CTg3^6 5-7 0 B CCD«J!i*7 0 

3W*-^3&Wfcrti*wt, mm<oismuam 
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[002 1] *^CQ b*~<DU*U*s-*miZ&TF<D 

U li 2 0 mm©^ 7 h *f*v? 

2 mm, MlHz, tf#7 5 0 0 P a<D^#-C 6 0 — 

200 *c<D^m®m*mft2 . 5 •c©iiBrr»st,T:»J 10 

(D^Uv bVt (FWtt) <DkCD£^T£<> - 
[0 0 2 2 ] ISf SHI*© T H F ^^«T©^ ^ tC 
*S»*Jli«Jl. Og^fflU cntCTH 
FSfr5 0 g*mt2 0-C-C2 4l$ra»B*r&o CM 

*r*&#«rc»w\ j 1 ssitt (p 3 8 0 1 > sac 
mm<Dth (mm%) r«*>^-. &*5 V ht-iiw© 

^ffl§tfi0THFT^«it h^-jfil- Or 20 

Wm±M<DR i & a ku THRMOFLEX TG8 
1 1 0 GC<£ 0 s ^5EJK 1 0 X/m i n <D*frT8MJ£-r 

[0023] *«B8© h^-«±iaua^KD«FttCC*JC* 

r, v*-<Di/2m>\&mhum&i 1 0 — 1 3 o-c-c 

&£#»$U<, 1 1 5-1 2 5T:*sj:9*7£tsl>. 1 

*p6, F^-OTHFpJ^<DGPC (>r;l,iS^^n^ 
h^^^^-) iCjr^MM^^PfiMwte:, 8 00 0 
MOOOOTWCi^K, 1 2 0 00—30 

[0 0 2 4] l/2i»UJH#6SK<!:», BJ^^^n-T- 
(CTF-5 0 0 : MmWffiW *«lr^ 2^ 
X*ffl?L&0. 5 mm. ftOEEEK? lOkgf/cm 
1 (9. 8X1 0 s Pa) , #Siig3 0 C/minO^ 40 

*>f)«tH»7*S TOig^O 1 / 2 ^fflSt^fig-C 

[0 0 2 5 ] MW^TIM w(JG P C tC<t 0 OTO 

thf^i 5 v y » bJMDmm-cmo, 

0. 0 5 — 0. 6Mm%lCWmUtc ht-iftOTHF 
W4^S^r2 0 0 m 1 aAUriirj^-5o THF^ 
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57 ^^-rTHFT«M^sti.. 

[00 2 6] h ^-K^^fit*. WH-O^-M^ffi 
*»«d*»*# u * ^ u >inigf*ftcc <t o ffift 3 

essure Chemical Co. 3C# V - ^X^1±i^C0 

frf-m&B X10 J , 2. 1 X 1 0 3 , 4 X 1 0 3 % 
1. 7 5 X 1 0 4 . 5. lxl 0 4 . 1. lxl 0 s . 
3. 9 X 1 0 5 , 8. 6X10 5 , 2X10 8 , 4. 4 

8 x i o 6 (DbcD&miK ^<ifeio &jm&<Digm 

[0 0 2 7 ] f^-^SfWa^f (^SSMU^Wftl 

{tst*- h ^ y -^>^tt^fflsc^«3-r^> 
[0028] *«?g(o h^-^stMSfl**, tt*»iicfi«c 

[o o 2 9 ] s&tc*5Mrcra:, b-r-tp-czmyuiv) 

[0 03 0] te#fi«ic3D?5fi«t3t, «®W»J^«rt^ 
bt-0«IWJJt*TEM t? 

[0 03 1 ] *»W©h^-tt. 4>ft<±MS»«HB± 



(5) 

7 

[oo32] temmmt u x te&&^<Dmmmmv§ 

T*£>£#y x^^k ;k *^u>£ tfx;^ 

[0 03 3 ] **WCfflt^6n-5#y x^^Jl/JRtfllii 

;k FUi^i/>^y3-;k l. 2-:/niru>yy 
a— -fr. l, 3-yafi/>^'j3-;k 1. 4 -:7a 
fU>^V ^^--<>^;u^»; =i— 1.4- 

^>i?^-^tt«jf<o^— jvsi : l, 4-trx (t F 
p^S/^jiO z>^p^*1*->. tr^^x^-;UA, tK 

flc. VJUfh— ;k 1. 2, 3, 6 -^-^>T- h 

;k ^>*xy^n-^ t^>£x»;;* y h — jv x 
bvo*x.xtjh-)i.m:m. 1. 2, 4-^^>h 
jk 1, 2, 5-^>^>h , ;t--'k yyto 

1. 2, 4-^*>n;*— byy^P-;i/x* 

h y J ^P — Jl/^P^V, 1, 3, 5-M;tKP 
[0 0 3 4] #yx^f s -Jl/»J!I«r»*fca&CCffll»6*i& 

g tM^mm<Dsk<{t*mm~cmm u tcrm<omwmmm 

IW >K<D~:§£fc v 1,2. 4 -^>*t:> h VftJlstfy 40 
M, 1. 2, 5-<>t'>hV*W>K v 2. 5, 7 
h V#J\'&>Wis 1. 2. 4~-ry^u> 
bV*?JW>Wt. 1.2. 4-:7#> h 'JXJVtf>m. 

1, 2, 5 ^U"> h U #Jl/sK>BL 1, 3-^^U 

tf^s^-2 -y^;i/-2 ^u^^l/tf^i^p^ 
>, t- h ^ ^u>*7;i/#=^;i/) 1. 2. 

7, 8 - t i7^>f h 7*;^>Ix>^-Jl/HIft 

[0 0 3 5] iK>J4 > ->l/WU&UT«, 50 
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If ^ F«Jn^^/c«^cD^y^t?;Ux-T*;Ucb, x#* 
<h % XJP^va«bJSJS-rSffitt**«r^«f»«c2fflfe(Jb 

[0 03 6 ] ^ U > <b t xj^^t > 7-©^l^i 

x^^^^U>, ^x^jU^^U> % h'jx^^l/ 
7on^fi/> 4 ^xJVL^^-viy^ zfa. 

[0 0 3 7] */c, «*as j &i4^iaw*^#>M. IP 
r^y^BL >**yji/BL a-x^;ur^y;u 

[0038] OTia«i»«-&tt^ia«i^^#>Mi 

jVTfr^—fr. ^xjl/TJl/^-Jl/, Hf^^T^^- 
y h ^^x^Jl/TJl/^— fl\ xFf>xf;ir^3- 

[0039] ^^c, «rfa«/raa-&tt^iaw*^#>»J: 

9R*Sn5r ^ K4aJ:^x h y;u ; 
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>;ftjbe~;k Afbtr-zk cfcMbtr~;K 1,2- 

*?#EUt,x^U>, 1, 2 -y^PAx^l/>, 1, 2 

a-s^jk *&{brv;K M7»;;k ^{btr^»;f r >. 

\sV aZs \ 1, 3-:/£^>. 1, 3-^>^^x 

2-^^l/-l, 3 - ydtzsjLl/^ 2, 
)l>- 1 . 3-^^^-X>. 2, 4 --^+1f^x>3 

IK 

$k mm. t7F-;Wxq-S, ^>lf ^-xn- (1 
0G, 5G. G) . *F^A^xa- JffeMfbi£, 

^>tf^xu- (GR, A. RN. R) , 
> h -Yxp-U ^>^>^xp- (G, GR) , 
-?^>F^xa- (NCG) . ^>7 7 Xh-/x 

(5G, R) , £-h^>b-^. 30 
U — 7>^7lf>^xn-BGL, V > F 

— v*>h L/^ F4R, h\ 

F. ^^a^t^h-hoT-y^l^^ K, 'jy-A» 

*F(F2R, F4R % FRL, FRLU F4R 
H) % 7TXbXtr—Uv hVD, -^;U^7>^r X h JU 
tf>B> V7> YTsiJ^Uv YG. yv — ;l^Ufcf> 40 
GX, ^-7*>M/-; FF5R. yr> h*-^ 

hJWt?> v>;V->. ^7^>h^F-F2K, ^ 
yWF-BL, WF-10B, iX>-^— >^-f 

>u-^b, d-^5>i/-^y x ryify>u-*, 

\sy F, y F>u» F, e^Va>UvF*#y 

7^1/-^ F, — a^— 5 y 3f->, *<>isisZs#U> 
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(RS, BC) . 

Kfb^PA, t*yt?r>, x^7^F^'J->, tf 

[0 042] *«WC». iCWCCjCCr h 
ai)a*MLrfcJ:i*. «WJiur«, 

tM!ii^i:^c^e>n. *y^«. t?Fxft v>u>\, 

#>M<DCo. Cr. F e3&i*(D3felllS*T^ 

SQL, 1t«4£;fcteiE»£Ct F ^-^r^S^W^ C 

[0043] ±t^mmmm<o^mm^ mmmm<om 

0 OfiSSBKottLT, 0. l-lOttSPOllt* 

jco*?$u<«, 2-5saa$cDifisrfflt^n 

[0044] 3 fc(c, Ft-ST*-v<Diftt«4©»A 
fC«, 7x7-fF, v^^>f F, 7^7jr^hfO 

[0 04 5 ] Ft-OKISttt^tt, t^5^©^«: 

[0046] -*§m<D F^-fc«, jfKa&««rt4*#^ 



(7} 

XL 

&C 0. OUmHi, 0. 1 MmHTOttS^fi^lS 

Sffi^a^tb/t.^'i^tt^^^tfe*!*. vy# 
ammumc j: 9 gas ftfcmfr?4)A t> c ncc^ns n 

y^ F*s/S/^> % h y^ h^i/7WD7'nt»7 
scttSt £ ft -5 T ;u*;ur A* 33 =^ > > ^ ><D®ft <*f 

ffiz-cmmzti*** y^<bbr«0c«&, 7*^-r k 

*5 k cne>^+ y+»»fli*a«bfcfccDr*>j:c^ c 

co»-&ffimsti**it«spy«ffcgaR. #y*Yt^ 

;k tfytfrffctr-yf*:^ #>;t^;u 30 

[0 04 8 ]^ bmmmm^^co^m^^o- mzm 
a. ttgf) cc$$i£<* <^ya->=fAfc<!r> zmmotc 

$<wntfc^ ®£ *<5rji/*>#y-r s k*c*t 

J*Stt3 0-15 0 MnriSK) -LCC, i^I 
(->y ^->rfAt?^J¥^^5 0^63 0 0 /Ltm, ? ♦> 

[0 049] ff#R 2 &BRaEB^(CWtt#«««L, 50 
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[0 0 5 0 ] 

[0 0 5 1 ] CESSES] 0 1 CC^ffi»««*J[yT© 

( 1 ) FSB*- 1 • 5 kg/it 
( 2 ) FSfi— 1 7 0 mm/ sec 
(3) ©tf-^ffl- 1 0mm 

• P-7i«^) 3 8 mm 

e (rx*-ci@) 

(5) JjnJBEu-^ 

• u — ^m^4> 5 0 mm 

•^®MM^PFA^^-^H-->';rj->rfA (PF 

• ^Uri->rfA<DJ^&£l mm, SHK»ft7 5K(T 
•S4g|J*4 8mm <««T\ fillmm) 

(6) fa&P-^ 

• a— ^@tetf> 3 0 mm (TA 5 ^^^^^^12 m 
m) 

( 7 ) mw^jv h 

• 6 0 mm 

• ^§2J1«^1 5 0 Mm<D^y 3->3A 

• *®ffi^t*R z 4. 1 Mm 

• MB«3 1 0 mm 

(8) *-<Ol^ma--5 

• *-f-PHfc*««0. 5mg/A4t'/X^cO 

[0 0 5 2 ] CS#Si^<Df?1ffiD TiSlig5 0/im©7 

^ ^ hfi^-fc^y n->»j!g**ffl3- F y 



13 



10 



Tg65'C) 



T g 5 8 D C) 



-jus 5 o<ommmcmmo, nmtttLxv^-mz 

J*7'6 0 0 0 - 7 OW 6 Mm) S#t3: 

3 0°C, 14 0U 1 5 0°CT?O^;U^7^-iii 
«£rf#*:„ ^iffl^^ 1 4 0 B CT\ iEHMtfib 

t'J r3-fS£^:/6 0 0 0 -5 8W (il$8 8/im) , 

fccto'y n-^^-r^6 o o o — 9 o w (j^s i 2 1 m 

m) ^ffll>rr7;l/^7^— ®^^rf#/c 0 
[0 0 5 3J »6nfcIH«tt-/xi3-, -7-fef>£, >T 

#fe<D-<rt:SFC0. 8±0. lmg/cin 1 ©ht* 

< 1 ) mmwis 

(I^W^T H F L 
(»liII-CTHFT«MU 

< 2 > mm*\ 

( 3 ) vesy 

(C.I.Pipnent Yellow 17 ) 

(C.I.Pignent Red 122 ) 

(C.I.Pignent Bluw 15 ) 
• v <7 9 V ^— ffi— ^7— tK>^ * 9 

(4) MMIMH 

■ if »; ^jmss*»:ffiifl* 

[0 05 6 ] Jzffih^-«fi»m*#a»CC^U>^- 30 
t+^L», 10 0-1 1 0°CtC^L/t2#ff 

cc, o omMSiJtc^fur, iSMcttv;* 

0. 5M«<tBMfc^-dr>0. 5It^^»x^ 

[0057] &rf<o h i--mmm&. §Mf^u/cv 4 o 
•fef>£ h^~scoi>roDk<£rc£>& 0 ceo h^-eOTl 

fc a £*>&C, CCD Ft-©l/2»ffl«»lK» 1 2 6 

[0 0 5 8 ] COh^-CDU^o^-Wtt^aiJE^ilS 
12 0"Ct(?)tan^«6. 54, tan^x r « . 
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[0 0 5 4] C*^-by h»Sfeafl[] 
[0055] HAW 1 



8 01 



1 6SSS0 



5 MSB 



4 MS 



6SMSB 



2 MSP 

13.01 -C$> *). 110 °C— 1 3 0 "CCD tan^J 
6. 5 4 ± l<Dg5KF*3T , £>oftio tan^^t 

[0059] cod h i—^m^ftmmmmmm. ( 1 4 0 
•c) <b, «m^«aa± 1 0 •CT?<Dmmmi&<Dytm&m 

[0 0 6 0] Wt> «ts©j»<c&tt*fflt>r, *H*£* 

^^S*L/ct§^<OS^IS«^IFffiU/c<tC6. Cti 
6<D*iRfi«H«l 7-23T*l #iRfi^tt/jN<Sjfc 

[*i ] , [*2] tc^r. 

[0 0 6 1 ] 

[*1 ] 



[0 0 6 2] 



15 



C9) 
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i20t: 

tan 5 


120^C 
r \ ™j 


tart 5 

* r 


1 ICC — I30t3 
tan S OltSSB 


tan 5 


3H&0I1 


6. 54 


1 . €9 


13. Ol 


4. 60— 7. 39 


1 70 


5*1&«2 


3, 63 


5. 44 


18. 54 


3. 42 — 3. 83 


175 




5. 84 


3- 02 


17. 64 


4. 97—6. 49 


170 




S. 27 


4. 62 


24. 35 


4. 40—6. 11 


170 




5. 50 


5. 41 


29. 76 


4. 19—6. 84 


1 50 




2. 14 


1. 72 


3. 68 


1. 71—2. 83 


190 







as 




130*C 


140°C(I) 
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1 40^C<5>— ❖Y^eOOO— 70Wf=j£*L,fe4|& 
140°C<g>.»^-r^eOOO-58W(-*aiLfc«^ 
140 a C® - ^<^60O0-90Wf=S3tU^lid 



[0 06 3 ] WkW2 



( 1 ) t&HWJJi 

• #yx**->mffli l 3 MSG 

(«W-CTHF^ti311%, Tg5 9 fl C) 

- # vx^wmi 8 Bsaaj 

' («M«l|-CTHF7»»«tU T^62°C) 



( 2 ) gt^J 

( 3 ) »6fflL ^mfJWIt^W 

[ o o 6 4 ] jbta b +-mm*m&mi<\ mmm i ±m 

r, h^~&coi>Tco&cDr£>£„ ccoh^ — 

Uru^C<b/riFg^!-C#/t. £?c, C b ^-KteT H 

T$>o/c 0 CCD h^-<Dl-/2t6fflH*fijaKWl 2 1 
•C, M¥^^i« 1 3 8 0 0 r* 



[0 0 6 5 ] CcDh^-C^U^D^-^tt^aiJSU/t:^ 
1 2 0*Cr<ZH an^»3, 6 3, tan^xrli 
18. 5 1 10°C-130TOtan5« 

3. 6 3 ± 1 (Di5S(^"C$>o/c 0 tan^W 

[0066] ccd h T-&m^fcmmi£mu& (uo 



17 



[0 0 6 7 ] mzcomtezmzm^x. mmmm 

ecD^gfBffl^l 8-22r^0. ^^M^/h^^* 

< i ) mmmm 

(^i-CTHFT^l, Tg68-C) 

(»I^THF^«2ii%, Tg64*C) 
( 2 ) gf I«N 

( 3 ) m&m. Jwnwmmzmmw ltmo 

»fllKlTHF^FiS»«^ofe. CCD h^-CD 1/2^1 
ifIHtefiA» 12 4U 1 4 4 0 0 r 

[0 0 7 0 ] COh^-OU^n^-^Ftt^SJ^L/fcilS 
A. 1 2 0"CC<Z>t an 5(3:5. 84. tan^rli 
17. 6 4-C^>0, 1 1 0*0-1 30TOt an SIX 
5. 8 4 ± l<Df5H(^T , ^)o/t 0 tanfi^* 
< »JDt SfiRli 1 7 0 •Ct?* o fc. C(Dht-»^ 

( i ) tsmmm 

<IHB««mrTHF2F»»3ftl/. T*6 5t> 
( 2 ) ffiWfl 

< 3 ) me&L &wtm/ni*gaai 
[ o o 7 3 ] jtaa h ^-«a#f»*»c^ mmm 1 <tw 

ft. CO F t-«©ftf ilifcT H F WdBJtc^^ 
fco F t-O 1 / 2 S 1 2 4 -c, mm 

¥^1(J1 3 5 OOtiofc, 
[0 0 7 4] c©h^-©u^n^-«^*8W3eo/cil6 
1 2 0ttCDt an^»5. 27, tan^x T il 
2 4. 3 5r£>*), 1 1 0°O-l 3 0t<Dt an Sit 
5. 2 7 ± l<D«ffl|*3-C4E>oft:. tanW* 
<WSSSJ3:i 7 0 8 cr^o/c o coht- $33fe&S 50 



(10) ^2 0 0 2- 1 07 99 3 
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[*i ] . d*2] maw. 



7 6fifiSP 



1 0 



4 



5K^«m«*jas (uot) tmmj£mum± 1 o t 

■tesr h«*(DW«i*iH^^:tC5, 1 8 O'Crt^-fe 
[0 0 7 1 ] JfcCC, *S(D««f*tt*fflC»r, flung* 
e>0*«Rft«H» 17-22t?*9, 3HRl£«fi2'h3 &> 

[SI], CSS 2] K^T. 
[0 0 7 2 ] ftttM4 



7 4^335 



2 omasp 



6 



[0075] «tm«*&a (uot) isi^taa 

± 1 0 tt<DS*Bi«©:*^«Htt 15-20T* 

o/c. ttttr£*flU&±tft:*:7-b? 

n-^-^-c t a n < ma* zmmzwmm 

[0 0 7 6 ] JWC. iSOJI&^tffllit, ©tus* 
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*><D3tiRm.ffimiz i6-2ot*i ffiRStrnt'i^ 
( i ) femmm 

( ^M^Ii-C T H F ^»»«c o 
< 2 ) giS^J 

< 3 ) m&&\. ^mmm^mmmm itmc 

[ 0 0 7 8 ] ±S5 h ^-^^W^ffl^'C, ISSfeCT 1 1 

mm®K<DT e Mm&zm-<tc t c 6 . giM»j##f& o 

tO^Ct«T^/c B gfc. CCD h^-^CDi!£#*§f 
flgtCTHF^^te&^fc. CCDh^-CD l/2«£m 
Pl^^te 1 1 6 "C, MW^lli 1 2 2 0 0 

[0 0 7 9 ] CCD h^~CDU^n^-^£$iJSL,/cfe 20 

120°CTOtan5iJ5. 50, tantfXrtt 
2 9. 7 6t^>^fc 0 L*pU 1 1 0"C~ 1 3 0 °C<D t 
antfteS. 5 0 ± 1 cDi&Hfr 6Wafc 0 titc. CCDh* 

< i ) temmm 

( S^ffttiT T H F ^F*g#& o , 
( 2 ) HIM£iJ 

( 3 > ^mmmmtmmm ltmo 
[oo82] ±nztT-Mj$ttnzmi>-c. mmrni <t 30 

<fc**WWC*ft:. Sfc. CCD h^~*CD*£«*gf 
MtCTHF^^«^c^o/c 0 CCD h^-cD l/2Sttti 
HttSSU 12 6U 11W^1«3 6 00 0r* 

[0 0 8 3 ] CCDh^-cDU^n^-^^:iy^L//c*§ 
Stk. 12 0 "CCCD tan^J2. 14, tan^x r » 40 
3. 6 8 T£> 0. 1 1 0°C-1 3 OXCDt an^J2, 
1 4 ± 1 cDfafflF , rC£> tanS#;*#<*i 

iMtzmmzi 8 o°c-r*^/c a ccdk^-^c^s 

ig^SFSS ( 1 4 o -C) <h«m;£ifM«± 1 OtTOS 

^«©*«^«h«: 2 - 1 2 -c* o , ytnmMwi^ 

I, >fcCD~C £/c, <b'CD^#@^^^-^-fe^ hCD^ 



(11) 4$H 2002-107993 
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[si], [*2] jc^rr. 
[0077] jtem i 



9 6 



TsB 3°C) 



4fiM33 



s*n^»^s (uo'c) ±mmj£.mu&± 1 o -c-ccd 

5£»HI* 1 5 0 -C ©5£*HHfctt*- 7 Hz 

v^m^Lx^tc 0 &tc, i 3 o 'c<omm& 1 8 , 1 

4 0 •C<D*iRffi#3 4 10 T<Djtl>r*£tt#iRffi 
[0 08 0] ^xtc, »§©aft-5»^fflC3ir, 

^tc 0 mm<Dmmz±iz [«i k [*2 ] «:^-r. 

[0 0 8 1 ] Jt$£#(l2 



1 0 0SSSB 



T&6 2°C) 



[0 084] yciC, «iH^# 
fifK^5e*L^^O^iS«*»fliUfeiC^, Cti 
^> te:££RSf&ffltf 4 ~ 7 cDffi^^Hf^r $> o /c n #S^CD 
BMW*±IB [« 1 ] , [«2 ] ic^To 
[0 08 5 ] 

[^cD^im] &±0^m^m^txjz^iic. m$mi 
(ciasgcD^^-cts:, ^><c<&6ts*wjn. ^pfem, mm 

MMl. Mli^SlHz. ^5 0 0Pa«Uc 
1 1 0 *C- 1 3 0 t a n ^^2 8&LT 

-Vtib*}. fr-O. 1 2 0°C(C*j^^ t a n8<D± 1 M\*i~e 

[0 0 8 6 ] ^/c. B»3jcS2 6CE«(3[)«I8"C«, 
1Hz, JC5^75 0 0 P a^J^O/c 1 2 0 °CCD t a n 8 

[0 0 8 7 ] $ ft^3 (CfSSgcD^B^-c^S, tfjS 
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1G* ^lOOOP a OTr* 9 n 5 'Cm> 

mt-C<Dt andlCtt^X. t a n S#4&±**< & 
1 7 0 °CyL_kX& ^H^AJB ht-it^C 

CO 0 88 ] £6*c. »«3B4 5CEJ80«?8'CW. 2« 



(12) SPI2 00 2- 1 0 7 9 9 3 
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Rl je»a-<7 

R2 JjDJEn-^ 

R3 flng&a-^ 

R4 *-f JWMfP — <5 

B JES^I/ h 

10 p yv>bts- h (&msm) 

S Mg-t2>i^ 

G <f-f F 

: H ftMMUt:--*) 



[H 1 J 




R 1 — S»a — ^ 
R 2— toff a— =5 



C72)»JB# LUT 

• J»^*:HK'MK&lTB3«e# »s 



KjfafSABaK*«aiTa3#6# 

F £ — A 2H005 AA01 AA06 AA15 AA21 CA04 

CA08 CA13 CA14 CA21 QA04 
D\06 EA10 FB01 
2H033 AA01 AA09 BA10 BAH BA12 
BA42 BA43 BA46 BA58 BB06 
BB13 BB29 BB30 BB33 CA07 



